Background
Atherosclerosis is a chronic inflammatory process in the arterial walls that involve natural and adaptive immune responses. Atherosclerosis is the basic of heart disease and cardiovascular events. Atherosclerosis tends to occur in more than one artery, which gives vascularization to the heart, kidneys and extremities (Lloyd-Jones, et al., 2009). Reported incidence of atherosclerosis occur at the age of 10 -14 years old, the youngest. Prevalence of fatty streaks in the arteries occurred approximately 50% at the age of 2-15 years old and 85% at age of 21-39 years old. Fibrous plaque lesion prevalence increased from 8% at the age of 2-15 years old to 69% at the age of 26 -39 years old (Hong, 2010) . According to the National Health and Nutrition Examination Survey, it is estimated that 17,600,000 Americans over 20 years old suffer from CHD (coronary heart disease) from 2003 to 2006, in USA, the total prevalence in USA for adults aged above 20 years old is 7.9% Basic Health Research (Riskesdas) Indonesia in 2007 showed the distribution of mortality due to NCDs (noncontagious diseases) increased to 59.5 percent. The largest proportion of causes of death in all age due to NCDs are cardiovascular disease (31.9%), including stroke (15.4%), hypertension (6.8%), ischemic heart disease (5.1%) and other heart diseases (4.6%).
Basically, atherosclerosis is an active inflammatory disease, a chronic and progressive in the arterial wall controlled by natural and adaptive immune responses. The process may eventually result in thrombosis and often fatal as the occurrence of myocardial infarction or ischemic stroke due to rupture of the fibrous cap atheroma (René, et al 2010) . This inflammatory process also controls the arterial plaque development and stability (Ait-Oufella, et al., 2011). This inflammatory process, in the early phase of atherosclerosis occur due to oxidized LDL (Low Density Lipoprotein) exposure on macrophages, and in the late phase, the inflammation is increased because of the exposure to 'hidden molecules' on macrophages. Continuous exposure of a high-fat diet (atherogenic diet) increase the oxidized LDL and the formation of 'hidden molecules' lead to more activated macrophages. Activated macrophages produce proinflammatory cytokines (including IL-1, IL-6 and TNF-α) and protease enzymes. Pro-inflammatory cytokines result to the differentiation of naive T cells tend to become proinflammatory effector T cells such as Th1, Th2 and Th17 (T helper) rather than to counter inflammation T regulator cells. As a result of enzyme protease, atherosclerotic lesions became necrotic and rupture, resulting in acute thrombotic, including myocard infarct, stroke and sudden death (Tabas and Kathryn, 2012) . The ratio of the Treg / Th17 cells and expression of proinflamatory and counter inflamatory cytokines in atherosclerotic plaques determine the final Atherosclerosis management approach based more on an immunological response, inflammation, not much studied. Andrographis paniculata has many clinical benefits, inhibiting HMG Co A reductase. (Patel, et al, 2011) , increasing the mRNA (Messenger RNA) and levels of GLUT4 (glucose transporter type 4) (Akbar, 2011), decrease the activity of plasma ACE (angiotensin converting enzyme ) and lipid peroxidation in kidney (Akbar, 2011) , increases the acid-soluble sulfhydryl content, cytochrome P450 (CYP450), cytochrome P450 reductase, cytochrome b5 reductase, glutathione S-transferase, and superoxide dismutase, increasing the levels of catalase, glutathione peroxidase, and glutathione reductase (Akbar, 2011) , increasing the activity of CAT (catalase), SOD (superoxide dismutase) and GST (Glutathione-S-transferase), inhibits xanthine oxidase and anti-lipid peroxidation (Patidar, et al., 2011) , decrease the lipid peroxid and endothelin activity, improve the activity of NO, cGMP (cyclic guanosine monophosphate), and superoxide dismutase (Akbar, 2011) . Previous research proved that the fraction of ethyl acetate (EtOAc) of Andrographis paniculata had anti-inflammatory benefits. Later studies isolated the active ingredient using chromatography and found 8 basic ingredients in Andrographis paniculata, that is 5-hydroxy-7,8dimethoxyflavone (1), 5-hydroxy-7,8-dimethoxyflavanone (2), amixof β-sitosterol (3a ) and stigmasterol (3b), ergosterol peroxide (4), 14-deoxy-14,15dehydroandrographolide (5) , and the composition of the new, 19-O-acetyl-14-deoxy-11,12didehydroandrographolide (6a), all the above is the composition of Andrographis paniculata which can significantly inhibit the transcription activity of NF-κB in RAW 264.7 macrophages, that were stimulated with LPS / IFN-γ (P <0.05). The composition of most of Andrographis paniculata is, 14-deoxy-11,12 didehydroandrographolide (7) and andrographolide (8) , both have smaller inhibitory activity but its resistance activity can be enhanced by hydrogenating, oxidating, or acetylisating into its derivative compositions such as hexahydro-14 dehydroxyandrographolide (9) 3.19-dioxolabda-8 (17), 11E, 13-trien-16,15-olide (10) .3,19-O diacetylanhydroandrographolide (11) 19-O-Acetylanhydroandrographolide (12) . All the compositions significantly decrease the levels of TNF-R, IL-6, macrophage inflammatory protein-2 (MIP-2), and nitric oxide (NO) secretion from the RAW264.7 cells that is stimulated with LPS / IFN-γ, the composition of the 5, 11 and 12 showed the strongest inhibitory effect on NF-κB in cells 264.7, hinted as bioactive ingredient (Wen-Wan Chao-Hsiung Kuo Yueh, and .Bi.-Fong Lin, 2010). The study by Wang et al concluded Andrographolide decreased the expression of inflammatory cytokines (TNF alpha, IL-12, IL-1 beta, IL-18 and IL-6) in macrophages induced by LPS, it is consistent with previous reports that andrographolide decrease the mRNA expression of TNF alpha and IL-12 and also decrease production of cytokines in macrophages (Wang, W. et al., 2010).
Hidalgo et al, examined patients with RA (rheumatoid arthritis) and concluded andrographolide (active substance Andrographolide paniculata) 1.2 mg / kg orally is effective for reducing symptoms and lowering the serological parameters in patients with rheumatoid arthritis (Hidalgo, et al., 2013) .
Andrographis paniculata, until now, has never been studied whether it can slow or stop the inflammatory processes in atherogenesis. Based on the problem and the knowledge that has been described above, it is now studied whether Andrographis paniculata can prevent atherogenesis by analyzing changes in the expression of IL-6, IL-17, IL-10 and TGF-β and the ratio of Treg / Th17 cells.
The purpose of this study was to determine the effect of Andrographis paniculata on the expression of IL-6, IL-17, IL-10, TGF-β and the ratio of Treg / Th17 cells in Sprague Dawley rats with atherosclerotic diet and cigarette smoke induction. Ethanolic extract preparation can be obtained as follow: 10 grams dry powder of Andrographis paniculata to be extracted with 250 ml of 95% ethanol by stirriring overnight at room temperature. Then the mixture is stirred in a centrifuge at a speed of 1350g at 4 0 C for 10 minutes. The supernatant extraction then concentrated using a rotary evaporator at 55 0 C in vacuum conditionand then freeze dried. Theformed Dry powder are stored in minus 20 0 C temperature. The content of andrographolide in the extract was determined by LC / MS. The ethanolic extract contain 53 mg of andrographolide and 30 mg of 14-deoxy-11,12didehydroandrographolide per gram of extract (Chen, et al., 2013) . acclimatization for 1 week and were divided into 5 equal groups (each of 5 mice), which is 1 negative control group, I Positive Control group and 3 treatment groups.
Research Methods

Taking Specimens
Under ketamine 2mg / 200gram body weightanesthesia, the blood was taken from the heart of the rats, and partially separated into a container containing the heparin anticoagulant. Whole blood with heparin is used for checking the number of cells and Th17 Tregulator fluocytometry method. The rats dissected for aortic arch were taken and fixed for immunohistochemical examination. The Immunohistochemical examination perform to see the IL-6, IL-17, IL-10 and TGF-β expressions.
Data Processing and Analysis
The collected data will be analyzed with SPSS version 22.
The expression of IL-6, IL-17, IL-10, TGF-β, the Treg / Th17 cells ratio between the treatment groups wereexamined for the homogeneity and the Shapiro-Wilk normality. If the data is homogen and normally distributed, then be proceed with the difference analysis between the significant groups with one-way ANOVA, with a statistical significance of p <0.05.
Approval of Ethics (Ethical Implications Animal)
This research has gained ethical feasibility of the Ethics Committee of the Faculty of Medicine, Surabaya Widya Mandala Catholic University no. 011 134 / WM12 / Q / 2015. Note: * there is a difference between groups in a post hoc analysis to determine the effect of treatment on the results between the treatment group and the control group.
Research Result
In Table 1 it is known that Spraque Dawley rat body weight did not differ between each group. The mean differences between significant groups shown in Treg result, Treg / Th17 ratio and IL-10 (p <0.05). This study took samples from the aortic arch, a predilection for the occurrence of atherosclerotic plaques because the strongest inflammatory reaction occurred around the aortic arch due to turbulent blood flow. The significantly high expression of IL-17 in group 5 than in group 1 indicates that auto inflammatory reaction has been and is happening in group 5,indicate that the treatment given was to the point where the autoinflammation happen. This reaction is not just the usual acute inflammation, as IL-17 is actually a cytokine markers of chronic inflammation and autoinflammation.
IL-17 expression by IHC using ImmunoRatio
Autoinflamation itself, in the process of atherosclerosis, are the result of a lot of apoptotic cells, that is endothelial cells, smooth muscle cells and macrophages which failto be cleared by healthy macrophages. This clearance failurehave consequences in the exposure of the 'hidden molecules' which is not recognized by the surrounding macrophages. Continuous exposure of oxidized LDL and 'hidden molecules' cause the more activated macrophages and produce pro-inflammatory cytokines including IL-1, IL-6, IL-17 and tumor-necrosis factor (TNF-α) and protease enzymes. These pro-inflammatory cytokines lead to the differentiation of naive T cells tend to become effector T cells such as pro-inflammatory Th1, Th2 and Th17 (T helper) rather than into cells Tregulator counter inflammation. (Tabas and Kathryn, 2012) .
'Hidden molecules' actually are molecules that exist in macrophages such as heat shock proteins (HSP), High-Mobility Group Box 1 (HMGB1), monosodium urate (MSU) and others. 'Hidden molecules' out of the cells because the cells were apoptotic but not immediately phagocytes (clearance) by macrophages and subsequently become necrotic. The three major cell types in atherosclerotic processes that involved in apoptosis are macrophages, SMC and endothelial cells. Apoptotic cells are formed from the accumulation of free cholesterol in macrophages and high oxidized LDL extra cells, production of proinflammatory cytokines such as TNF-α and release of ROS in large quantities by macrophages, growth factor withdrawal, hypoxia and cells interactions (eg binding of Fas-ligand to Fas) (Schrijvers, et al., 2007) .
Levels of IL-17 group 3 shows a significant difference with group 1,indicates there are already and is in the process autoinflamation in group 3. The levels of IL-17 3 groups showed no significant difference compared with group 5, indicating similarity inflammatory response in this case the levels of IL -17 in group 3 as well as in group 5. This is because the inflammatory response is always balancedby the Licensed Under Creative Commons Attribution CC BY counter inflammation during immune response of the body to function properly. The ability to be balance in group 5 seem to decreased so that IL-17 is overexpression, while in group 3 the balancingcapabilities of the inflammatory response are still functioning properly. It is observable from the systemic Treg levels and the Treg / Th17 ratio that significantly different between the group 3 compared with any other group. It is possible that the positive effect in reducing the inflammation ofAndrographolide paniculata， that we found in this project, was referred to the increasing number of Treg cells than supress the production of IL-17.
Treg cell in group 3 significantly very prominent higher than in group 2, 4 and 5 indicate an increase in T cell polarization towards Treg. Highly possible in the group 3 the eferositosis optimal occurs, this is related to the Andrographolide paniculata dose given to the group thatis the same as given by Hidalgo et al in a study ofrheumatoid arthritis (RA)patients.Hidalgo concluded 1.2 mg / kg body weight andrographolide (active substance of Andrographolide paniculata) orally is effective for reducing symptoms and lowering the serological parameters in rheumatoid arthritis patients. (Hidalgo, et al., 2013) .
The clearance of apoptotic cells is called eferositosis, an effort that is fast and efficient of macrophages to clear apoptotic cells (apoptotic cell clearance), so as not to become necrotic and post-apoptotic inflammation (Liao, et al., 2012) . Eferositosis or the clearance of apoptotic cells, has a benefit in inhibiting the production of proinflammatory cytokines by macrophages, such as IL-1β, IL-8 and TNF-α through the mechanism of suppression which involves the secretion by autocrine and paracrine of cytokine Transforming Growth Factor β (TGF-β). TGF-β is then used to lower the monocyte recruitment process.
Eferositosis also useful in inhibiting the expression of proinflammatory cytokines family of IL-12 (IL-12, IL-23, IL-27), and stimulates the production of cytokines counterinflammatory IL-10 so the surrounding tissue protected from excessive inflammatory responses of apoptotic cells content that were immunogenic (Schrijvers, et al., 2007) .
Eferositosis also affects the inhibition of the expression of iNOS (inducible nitric oxide synthase) and the stimulation of the expression of arginase-1 in the macrophage cell line RAW 264, thereby prevent the formation of reactive and damaging NO. Besides this clearance process have an impact in the production of angiogenic growth factor (Ariel, and Serhan, 2012) .
Effective eferositosisproduce at least three important protective effect, that this process cleans the cells before membrane damage ended in leakage intracellular toxic ingredients, in addition, this process triggers of IL- Andrographolide paniculata influence in reducing the inflammation associated with the ability of Andrographolide,the active substance in Andrographolide paniculata, that have a strong ability to limit inflammation in RAW 264.7 macrophages (mouse leukaemic monocyte macrophage cell line) that arestimulated with LPS. In this study, Lee et al showed Andrographolide can decrease the expression of SOCS1 and 3 (suppressors of cytokine signaling in macrophages and monocytes) that are stimulated by LPS.Along with decreasing levels of SOCS1 and 3 mRNA, Andrographolide can further restrict the apoptotic signaling macrophages and activates the mitochondrial membrane potential. (Suchy, et al, 2012 Andrographolide is a lactone diterpenoid bicyclic derived from the extract of Andrographis paniculata. The molecular and cellular imunomodulatorcapacity remains unclear, but in this study we demonstrated its ability to lower the adaptive immune response, both humoral and cellular. in vivo, Andrographolide can interfere T cell proliferation and cytokine release in administration stimulating allogenik material. In observation, exposure andrographolide togetherwith allogenik material can diminishT cells activation by dendritic cells in total. (Iruretagoyena, et al, 2005) .
The increased levels of Treg cells is followed by a significantly increasing Treg / Th17 ratio occurred in group 3 than in any other groups. Group 3 achieve a new balance in dealing with the induction that causes chronic inflammation. Treg cells play a role in limiting inflammation by cytolysis and apoptosis, which regulatory T cells produce and the secrete Granzyme / perforin which working directly devastate effector T cells. Recent research shows the suppressive effects of regulatory T cells through inhibition of microRNA-155 CD4 + T helper cells. (Pastrana, et al., 2012) . Of course the end result of an inflammation is the result of a dynamic balance between pro-inflammatory and counter inflamatory between Th17 cells and T regulator (Pastrana, et al., 2012 ). Based on the above data, it can be concluded that the ethanol extract of Andrographis paniculata can reduce chronic inflammation and the risk of atherosclerosis in the blood vessels of Sprague Dawley rats induced with atherosclerotic diet and cigarette smoke. 
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